The temperature dependence of the binding of 5 alpha-dihydrotestosterone, testosterone and estradiol to the sex hormone globulin (SHBG) of human plasma.
The binding of 5 alpha-dihydrotestosterone (DHT), testosterone and estradiol to the sex hormone binding globulin (SHBG) and albumin in human plasma has been studied at 4, 20 and 37 degrees C using the method of equilibrium partition in an aqueous two-phase system based on dextran, poly(ethylene glycol) and water. The intrinsic association constants for the binding to SHBG and the apparent association constant for the binding to albumin have been determined from Scatchard-type binding plots. The affinity of SHBG for DHT is 1.2-1.3 times higher than that for testosterone and 4 times higher than that for estradiol. The affinity of SHBG for the steroids decreases with increasing temperature. The mean values of the free energy of binding, delta G degree, in the temperature range used are -52.3, -51.7 and -48.9 kJ X mol-1 for the binding of DHT, testosterone and estradiol, respectively, to SHBG. The corresponding values of the enthalpy change, delta H degree, are 73.7, 70.0 and 99.0 J X mol-1 X K-1. These values are discussed in terms of the difference in the structure of the steroids. The affinity of albumin for testosterone and estradiol is almost equal and is lower than that for DHT. The delta G degree for the binding to albumin is about 55% lower than that for the binding to SHBG.